Mammalian cells compensate for the presence of two X chromosomes in female cells versus one in male cells by randomly choosing one of the two chromosomes in female cells to be transcriptionally silenced. The process of X chromosome inactivation is regulated by two noncoding RNAs: Xist, which spreads in cis to coat the inactive X chromosome, and its antisense transcript, Tsix [1] . The genes for these two RNAs are located in a region of the X chromosome known as the X inactivation center (Xic). Another sequence in the Xic, Xite, is adjacent to the 5′ ′ end of Tsix and appears to regulate Tsix transcription [2] .
Before X inactivation is initiated, the cell must determine whether or not it is necessary: is there more than one X chromosome? The mechanism by which chromosome counting occurs is not yet understood, though several models have been proposed (Figure 1 ). The simplest model proposes that a blocking factor is present in a quantity sufficient to prevent one and only one X chromosome per cell from being inactivated; in this model, silencing of the X chromosome is the default state [3, 4] . A second model suggests that, in addition to a blocking factor to mark the active X chromosome, a competence factor, produced only when more than one X chromosome is present, is required to allow for silencing of the inactive X chromosome [5] . In this model, blocking factor and competence factor might compete for binding to the same site in the Xic. In both of these models, the blocking factor binding site is known as the counting element. A recent paper [6] takes a step toward elucidating the mechanism of chromosome counting by identifying a 15 kilobase sequence that appears to be required for counting.
Studies of deletions in the Xic have given some hints as to where a counting element might be located (Figure 2 ). Deleting the 65 kilobases downstream of the Xist locus -which, among other things, removes Xite and the 5′ ′ end of the antisense transcript Tsixleads to the deletion-carrying chromosome always being inactivated, in both male and heterozygous female cells [7, 8] . This result is consistent with a simple blocking factor model: if the blocking factor binding site is deleted, that chromosome is always silenced. Wild-type X inactivation can be restored by adding back the 37 kb immediately adjacent to the Xist locus, implying that a counting element may be located in the 37 kb 3′ ′ to Xist [8] .
Deleting only the 5′ ′ region of the Tsix locus (Tsix ∆ ∆CpG ) has no effect in male cells; counting appears to be normal in heterozygous female cells, as only one X chromosome per cell is inactivated, but the mutant chromosome is always the inactive X [5] . A 12.5 kilobase deletion of the Xite region yields similar results, except that the mutant chromosome in heterozygous female cells, while more likely to become the inactive X, is also sometimes chosen as the active X [9] . These data suggest that Tsix and Xite play a role in the choice of which chromosome to It seems, then, that neither of the simplest models for X chromosome counting, blocking factor alone or blocking factor plus competence factor, is able to satisfactorily account for all of the data. The surprising effects of the homozygous Tsix ∆ ∆CpG deletion in female cells suggest that making homozygous ES cells carrying other deletions in the Xic, particularly the 65 kb deletion, will be an important next step in trying to sort out what is happening in these cells. Alternatives to the blocking factor and competence factor models propose that differences between the two chromo somes prior to Xinactivation determine the choice of the active and inactive X chromosomes [13] . Perhaps a variation on one of these models will help to explain the X chromosome counting data. There are still pieces missing from the puzzle of how a cell counts its X chromosomes, but it looks like it will be an interesting picture in the end.
